Integrated BIosphere Simulator Model Validation of Discharge
Despite successful validation of the model outputs (discharge, evapotranspiration (ET), total water storage) of the Xingu River Basin as per Panday et al. [1] , we validated the IBIS modeled runoff for a small area of the Xingu Basin of Mato Grosso (XBMT) encompassing the Xingu Headwaters. River discharge R(t) for the 2000 and 2005 hydrologic years were obtained following equation (1) in the main document compared to station 18430000 located in Marcelândia (Mato Grosso) (10°46'38" S, 53°5′44′′ W) ( Figure 1 in the main document) with data available from 1975 to 2005 [2] . Monthly values of R(2000) (n = 12) and R(2005) (n = 4) compared well to publicly available data ( Figure S1 Figure S1. Validation of the monthly discharge (R(t)) for the Xingu Headwaters in the 2000 (n = 12) and 2005 (n = 4) hydrologic years at station 18430000 located in Marcelândia (Mato Grosso) [2] .
We observed larger discrepancies between modeled and observed R(t) in the November-January period and therefore analyzed inter-annual R(t) using 3-month averages to provide a magnitude of water availability in both dry and wet seasons ( Figure S2 ). The linear regression of modeled versus measured 3month average discharge for R(2000) (n = 4) gave R(t) modeled = 1.18R(t) measured − 561 (R 2 = 0.88) Figure S2 . Modeled compared to observed 3-month mean discharge at station 18430000 located in Marcelândia (Mato Grosso) [2] for the Xingu Headwaters in the 2000 (n = 12) and 2005 (n = 4) hydrologic years, and for the 1975-2005 (n = 120) period. Table S1 . Cropland and pasture evapotranspiration (ET) according to Lathuillière et al. [3, 4] and their respective areas estimated from agricultural production information [5] , and Landsat imagery [6] used in the bottom-up approach to determine total ET for agriculture (ETAG). Table S2 . Average livestock population in 2000 and 2014 hydrologic years with livestock water demand and living condition assumptions. Populations were obtained from IBGE [5] , include both male and female and were allocated to the Xingu Basin of Mato Grosso based on area of municipalities contained within the basin. Chicken and swine population were recalculated based on life expectancy described in Equation (6). [8] . Table S3 . Urban, rural, industrial worker population and domestic and industrial water blue water demand in the Xingu Basin of Mato Grosso. Note that blue water consumption was assumed to be 50% of blue water demand. Data derived from IBGE [5] and ANA [7] . 
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Determination of Environmental Flow Requirements
We followed the procedure described in Smakhtin et al. [9] to derive annual environmental flow requirements (EFR) to maintain ecosystem in "fair" conditions. From an ecological management perspective, these conditions are described as: "the dynamics of the biota have been disturbed. Some sensitive species are lost and/or reduced in extent. Alien species may occur" [9] which is defined from the values of Q50 and Q90 obtained from the long-term discharge data of the Xingu Headwaters observed between 1975 and 2005 at Marcelândia, Mato Grosso (Passagem BR80, station 18430000, 10°46′38′′ S, 53°5′44′′ W) [2] ( Figure S3 ). Mean annual runoff (MAR) of the Xingu Headwaters was 1921 m 3 s −1 mo −1 with a Q50 of 1455 m 3 s −1 mo −1 (76% MAR) and a Q90 of 810 m 3 s −1 mo −1 (42% MAR). Smakhtin et al. [9] then define EFR as the sum of low flow (Q50) and high flow (Q90) with the low flow set to zero in cases where Q90 exceeds 40% MAR (which is the case for the Xingu Headwaters). Our estimate of annual EFR was therefore 42% MAR which is slightly greater than the Amazon basin average of 31% MAR and the average EFR for the Xingu Basin of 20-25% MAR [9] . 
Land Use Cover for Deforestation Scenarios
Following deforestation maps obtained from Soares-Filho et al. [10] we extracted forest cover from business-as-usual (BAU) and governance (GOV) scenarios for 2030 and 2050 in the XBMT (Table S4 ). The deforestation scenario maps were obtained at 1 km 2 resolution and estimate a total XBMT surface area of 159,256 km 2 [10] compared to 177,000 obtained from Landsat imagery from Graesser and Ramankutty [6] . Table S4 . Total forest cover as described by land use maps obtained by Soares-Filho et al. [10] in the Xingu Basin of Mato Grosso for business-as-usual (BAU) and governance (GOV) deforestation scenarios.
Deforestation Scenario Total Forest Cover (km 2 ) Total Forest Cover (% basin)
BAU 
Total Blue Water Footprints and Hydrologic Conditions in the Xingu Basin of Mato Grosso
We obtained the total annual blue water consumed in the XBMT according to steps described in Sections 2.3.2 in the main document (Table S5 ) and compare to the annual estimated runoff in the basin (Table S6 ) to obtain blue water scarcity for 2000 and 2014, as well as the deforestation and climate scenarios described in Table 1 . We also divided annual runoff into 3-month means to account for seasonal variability (Table S6) . Tables S2 and  S3 for input data and Table 1 for the description of scenarios). 
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Land Use Evapotranspiration Contributions through Top-Down and Bottom-Up Approaches
We used both top-down and bottom-up approaches to estimate changes in land contributions to ET. First, the bottom-up approach was used following steps described in the main document in order to devise changes between 2000 and 2014. Results were compared to land ET estimates derived by Silvério et al. [12] using MODerate resolution Imaging Spectroradiometer ET product [13] in the XBMT (Table S7 ). Our results were close than those of Silvério et al. [12] who report a decrease in ET of approximately 35 km 3 in the 2000s (considering land use transitions affecting natural vegetation). Silvério et al. [12] report that 12% of forests in the basin (18,838 km 2 ) were either converted to cropland (3347 km 2 ) or pasture (15,491 km 2 ) between 2000 and 2010. The difference between our values obtained through the bottom-up approach and those of Silverio et al. [12] was attributed to differences in resolution between the products used (1 km for MODIS compared to 30 m for Landsat) as well as the model steps used to obtain ET with the Penman-Monteith equation in MOD16 [13] and our procedure (see Section 2.3.2 in the main document). Table S7 . Individual land use contributions to evapotranspiration (ET) obtained in this study using the bottom-up approach between 2000 and 2010 compared to values obtained by Silvério et al. [12] using the MODIS ET product [13] . We then used the top-down approach using IBIS simulations to describe changes in ET land contributions following deforestation and climate change scenarios (Table S8, Figure S4 ). Figure S4 . 
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